The relationship between cell size, the activity of DNA polymerase alpha and proliferative activity in human diploid fibroblast-like cell cultures.
In kinetic studies with human diploid fibroblast-like (HDFL) cells carried out in heterokaryons and in monokaryons, we have observed a first-order relationship between the level or concentration of DNA polymerase alpha and the rate of initiation of new rounds of DNA synthesis. Because cell size is inversely proportional to the concentration of DNA polymerase alpha and presumably other replication factors, it is inversely related to the initiation of new rounds of DNA synthesis. An inverse relationship between cell size and clonogenic activity was also observed in both unsorted HDFL cells and in HDFL cells sorted on the basis of size. Experimental enlargement of cells by serum deprivation at low density resulted in changes in colony-forming ability that would be predicted by these studies. A causal relationship between the observed increase in cell size with advancing passage level and the loss of proliferative activity is suggested by these studies; in addition, cell size may be a useful biophysical marker for cellular aging.